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Menlo Parxrk, CA 94025
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Department of Encrgy

Attn: Mr. Ray Prechbill
1333 Breadway

Oakland, California 94612

Dear Mr. Brechbhill:

The Environmental Assessment (EA 125-9) for DOR's new test area at East Mesa
is enclosed.

We have sent this EA exclusively to DOE, BL4, and the Regional Water Quality
Control Board.

We have also included a list of Interested Partics. If you distribute the
EA for ccmments from other agencies and individuals, this list might be
helpful.

If you have any questions about the content of the EA, please call Dave Fach,
Environmental & Safety Scotion at (415) 323-8111, Ext. 2848 or FTS 467-2848.
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“Enclosure
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Control Roord
Colorado River Basin Region



EA #125~9

UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
CONSERVATION DIVISION
OFFICE OF THE AREA GEOTHERMAL SUPERVISOR
‘ MENLO PARK, CALIFORNIA

ENVIRONMENTAL ASSESSMENT

April 2, 1979

Prepared for one 1800m-decep production well (87-6) and an equipment
test arca/drill pad (about 2 ha) on public land to which DOE has
the surface occupancy rights at East Mesa, Imperial Vvalley,
California (T. 16 S., R. 17 E., Sec. 6)

Previous EA's:

28, 53, 71, 78, 88, 99-100
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Checklist &nzalysis EA No. 125-G

Type ol Operation Requested - Republic Geothermal, Inc. (RGI), operator for Sperry References:

Research Center under contract to the U.S. Department of Energy (DOE) is proposing .o Lease No lease

construct a drilling and equipment testing pad (160m x 120m) at East Mesa, California EAR by BLM, East Mesa

(*. 16 s., R. 17 E., Sec. 6); drill one new 1830 m deep production well (87-6) and EA's 73, 95-1CC

rework an existing injection well in Sec. 5 (well 5-1); build a geothermal fluid dis- Others U.S.3.R. Env

posal pipeline (300 m long) from well 87-6 to DOE's existing brine-holding pond at DOE's reports fcr desaliniza-

Geothermal Component Test Facility; and install, test and remove a binary-fluid down- tion plant

heole pump designed by Sperry Research Center. The two fluids are the geothermal fluid,

and refrigerant R-114 which will be circulated in well 87-6 in its own closed system,

and used to drive the down-hold pump. R-114 is described in the back of Appendix Z.

RGI also proposes to construct a tool-handling practice area at well 5-1 by putting a

76 cm diameter caisson 30 m into the ground. No new surface disturbance will be needed

at the well 5-1 site for this practice area. If this down-hole pump test is successful,

then Sperry intends to install a down-hold heat exchanger and small (1 to 5 Mw) surface

power plant,which will be the subject of a future plan of operation and environmental

assessment.

Extent of Surface Disturbance: About 2 hectares. There will be surface disturbance —

at the drilling pad/testing area, the pipeline path, and a small areca near well 5-1

for tool-handling practice.

Extent of Subsurface Disturbance: The new well will be about 1830 m deep and at least

50 cm diameter to a depth of 730 m. From 730 m to the bottom of the well the diamcter

will be about 25 cm. A 76 cm diameter caisson will be put about 30 m into the ground

for tool-handling practice near well 5-1.

Parameter Impact Evaluation Mitigating Measures

Slope Stability: ©No impact. There is essentially no slope at East Mesa. GRO Order No. 4, Sec. ©
(slope inztepility hazard)
GRO Order No. 4, ZSec. 8

Seismicity: None anticipated - study, has shown geothermal (leveling surveys az required by AGS)

development causes insignificant seismicity
changes (EA 99-100, p. 75).



Parameter Impact Evaluation

Subsidence: None anticipated (EA 78, p. 72)

Blow out: No impact. Blow out prevention equipment will be used (PCO)

Alr guality: ©Negligible impact. All activity will be approved by
Imperial County APCD (POO)

Noise: Minor impact. Noise levels will be within limits set by
Imperial County, BLM, OSHA & AGS.

Water quantity: ©No impact. Water for drilling and testing will be from an
existing well at the DOE facility. Geothermal fluids will be held in lined
surps and then reinjected in well 5-1.

Water quality: ©No impact. Drilling fluids will be non-toxic. All activity
must be approved by the RWQCB. The salt water used to quench the well will
not contaminate the ground water.

S0il ercsion: Minor impact. Cléeared areas will be susceptible to wind
erosion; however, these areas will be covered with gravel and periodiceally
watered to help keep dust down. (POO)

Waste Disposal: Negligible impact. All potentially harmful waste will be
taken to a RWQCB-approved site (P00).

Vegetation: 1.9 ha will be cleared of vegetation.

Mitigating Mecasures
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Parameter Impact Evaluation Mitigating Measures
Wildlife habitat: 1.9 ha of habitat will be temporarily lost. Cleared GRO Order No. 4, Secc. ©
vegetation will be piled nearby to help replace lost habitat (P0OO). {protect natural habitat)
Endangered species: Minor, acceptable impact. See App. B for Botanical Survey. GRO Orcéer No. 4, Sec. &

(protection of endangered species)

Recreation use: ©No recreation will be allowed in the immediate area during GRO Order No. 4, Secs. 3&d
construction and testing (PCO). (protection of public access/recreaticn)
Aesthetic value: Minor impact. There are other buildings, holding ponds, GRO Crder No. 4, Sec. 1
and wells nearby (reduce visual impact)

Grazing: No impact. There is no grazing in the area.

Cultural Resource: No impact. A survey has been done; see App. B. GRC Order RNo. 4, Sec. 7
(protection of cultural resources)

Sccio-economic: Negligible impact. There is no growth-inducing impact
from this proposal. Crew of 12-15 people will use existing nearby housing (POO)

3

Fire: None anticipated. All applicable fire protection standards will be observed (P0OO).

This project is proposed on BLM-administered land that DOE has surface occupancy rights for. DOE has
requested the Area Geothermal Supervisor (AGS) to supervise the project. The AGS will reguire the
operator to comply with the regulations of 30 CFR 270, Geothermal Resource Operational {(GRO) Orders,
and all other applicable Federal, State, and local standards. These regqulations, orders, and standards
all provide measures to protect the environment. No additional mitigating measures are needed.

Statement of Reasons of No Significant Impact

The quality of the human environment will not be significantly impacted by DOE's/RGI's propczal to drill
this well and construct this test area. This conclusion is based on this checklict =A and the experience
of field personnel and past operations in the area.

The Plan of Operation has been reviewed by the Operations, Engineering, and Envirommental and Safety
Sections of the Office of the Area Geothermal Supervisor.



DETERMINATION

I (do==ok) concur with the above EA.

Based on this checklist assessment, I believe a more
detailed EA ﬁ§§) (is not) required.
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PLAN OF OPLERATION
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PLAN OF OPERATION

SPERRY GEOTHERMAL WELL AND PUMP TEST

Section 6, T16S, R17E, SB B&M
East Mesa, Imperial County, California

Republic Geothermal, Inc., Operator
for Sperry Research Center
Under Contract to the U. S. Department of Energy

11823 E. Slauson Avenue, Suite One
Santa Fe Springs, California 90670
(213) 845-3661

Proposal to construct a location pad; drill deep resource VWell
No. 87-6; workover existing injection Well No. S5-1; construct
production and injection test facilities; production or
injection test each well as appropriate; install, test and
remove a downhole binary well pump; construct a practice arca
for installation of a gravity head heat exchanger on existing
well pad; and add approximately 250 feet of electric
transmission line to tie in with an existing 34.5 kV linc.

Estimated Starting Date: fay, 1979

Estimated Completion Date: 1982



REPUBLIC GEOTHERMAL, INC., OPERATOR

FOR SPERRY RESEARCH CENTER
UNDER U. S. DEPARTHENT OF LHERGY CONTRACT

PLAN OF OPLRATION
SPERRY GDOTHERMAL WELL AND PUMP TEST
LAST MLSA, IMPERIAL COUNTY, CALIFORNIA
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PROPOSED PLAN OF OPERATION

Republic Geothermal, Inc. proposcs herein to explore a
specific parcel of Federally administered lands on Last
Mesa for geothermal resources, of sufficient guality and
quantity to support the testing of a downhole binary well
punmp designed by the Sperry Rescearch Center under contract
to the U. $. Department of Encrgy (DOE). Republic Geother-
mal is submitting this Plan of Operation, Exploration in

"its capacity as ficld operator under subcontract to Sperry

Rescarch and at the direction of the DOE contract managecrs.

The proposed operation will consist of drilling one decep
geothermal well on a site within 40 acres of land immedi-
ately east of the DOE Geothermal Component Test Facility
(GCTF) which has been reserved from geothermal leasing.
This well will be tested into a lined storage basin and
worked over, if necessary, to assure an adeqguate quantity
and quality of geothermal fluid. If the well proves satis-
factory, the Sperry Rescarch downhole binary pump will be
installed in the well and operationally tested over a
period of up to eight months. Effluent from this well test
will be discharged via a new, temporary pipeline to the
existing DOE GCTF brine holding pond. The DOE's existing
waste disposal system will be utilized to dispose of this
waste water, although the system will be upgraded to handle
the increcased volumes. This will include additional
transfer and injection pumps and new filtration equipment,
to be installed at the GCTF by the DOE, and an upper in-
terval perforation and workover of the waste disposal well,
Well No. 5-1, to be undertaken by Republic Geothermal.

Sperry Research has as its ultimate goal the development of
a special downhole heat-exchanger to be used in connection
with a small surface power plant which would utilize the
heated binary fluid to drive a turbine~-gcnerator. Should
both the proposed well and well pump tests prove satis-
factory, it will be Sperry Research's intent to install the
downhole heat-exchanger in the well, construct the neces-
sary surface facilities on the well site to complete a
small binary power plant, and generate electricity while
testing this "Gravity Head Cycle Geothermal Energy
Conversion System." This expanded project will be the
subject of a subsequent Plan of Operation and an additional
environmential review docume-t.

DETAILS OF PROPOSED PLAN

1. Location and Plecement of Proposed Opcerations

The production well, designated as Well No. 87-6, will
be located at approximately 1150' N, 455' W, from S.I.
corner of Section 6, T16S, R17E. A layout of the

8



proposed site surrounding the well is shown in Figure
1. Figure 2 shows the topography, drainage patterns
and existing roads and weclls.

The site is designed to accomodate all proposed
operations, including well work (drilling and pump
installation), the Sperry Pump System, the production
and injection gecothermal fluid handling system, and if
feasible, the eventual operation of the Sperry Gravity
Head System. As shown in Figure 1, the site layout
includes a dual storage basin area 100 feet by 200
feet in size. The lined and unlined sections of the
pit area will be separated by a dike. The unlined
portion of this pit will be used for cuttings and
drilling fluid discharge during drilling operation.
The lined portion of the pit will be used for
temporary geothermal fluid accumulation during clean
up flow or during short flow diversion periods as
required by other operations.

Discussion of Proposed Operations

a. Description of Drilling Program for Production
Test Well

The production well will be completed in a
sequence of alternating deltaic sandstones,
siltstones and mudstones. The production interval
will be approximately from 4700 feet to 6200 feet
{all depths referenced to KB, which averages
approximately 63 feet above MSL).

The casing program will be as follows:

Depth Casing Size (0.D.)

Conductor Pipe
80'/Surface 36"

Surface Casing
1200'/Surface 30"

Intermediate Liner
2400'/1000° 24"

Production Liner
6200'/2200" 9 5/8"%

Detailed casing descriptions and design criteria
are included in the drilling program in the
Application for Permit to Drill (APD), attached to
this Plan of Operation.



FIGURE 1

SPERRY PRODUCTION WELL LOCATION
AND OPERATIONS SITE
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FIGURE 2
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The wellhead configuration has been specifically
designed to accomodate multiple concentric tubing
strings which are required for downhole tubing
operation and will be manufactured to ANSI Series
400 pressure specifications or better. A drawing
and complete description of the wellhead and well-
head equipment is included in the attached APD.

The 30" surface casing will be cemented to the
surface using API class "G" cement mixed 1:1 with
Perlite plus 2% gel and 35% silica flour. The
slurry density will be 95 1lbs/ft3. A tail

slurry of 200 sacks of class "G" cement and 35%
silica flour with a resulting density of

117 1bs/ft3 will be used for additional

strength around the casing shoe. The 24" inter-
mediate casing and 9 5/8" production liner will be
cemented with the same basic slurvies as above;
however, sufficient retarders will be added based
on logging temperatures to give adequate pumping
times.

After waiting on cement for eight hours, the
casing will be slacked off and the casing pressure
tested to 1,000 psi for 30 minutes, with the ex-
ception of the surface casing which will be tested
to 500 psi. Liner laps will likewise be tested.

The mud program from surface to 2400' will be
lightweight (8.8-%.2 PPG), low solids, fresh
water, clay base drilling fluid treated with
lignite for temperature stability, and bicarbonate
of soda for cement combination. Desanders and

and desilters will be run in order to kecep the
solids as low as possible. A cooling tower will
be installed in the mud system and the mud pumped
through this cooling tower when the return mud
temperature exceeds 160°F (71.1°C). The pro-
duction interval will be drilled with a sepiolite,
polymer, caustic potash and lignite system as
temperature and hole conditions dictate.

After sctting the 24" intermediate casing, API
class 2000 psi blowout preventers will be
installed and tested as detailed in the drilling
program in the attached APD. The casing hecad will
have two side outlets with two flanged valves on
each outlet. One side will be connected to the
rig choke manifold, the other side will be
connected to a pumping unit as a kill line with a
back pressurc valve in the line for pumping into

10



the well, if necessary. A fill-up line will be
installed above the BOP equipment so that the hole
can be filled during trips, and the amount of
fluid pumped into the well while tripping will be
monitored.

The hydraulic control unit for the BOP equipment
will have two operating stations, one on the rig
floor and one at least 50 fect from the wellhcad.
At all times the mud flow linc temperature and the
mud pit level will be monitorcd. A pit level
warning device will be installed. Gases in the
mud return will be monitored. A drill string back
pressure valve along with a full opening safetly
valve will be maintained on the rig floor with
adequate subs to fit all connections in the drill
string. Each drilling crew will be instructed in
blowout control procedures and the contractor will
be required to have at least one pit drill per
crew per week.

In the event of an emergency, the drilling
contractor will have the names and telephone
numbers of the appropriate company personnel to
notify. Please refer to Section E, Emervgency
Contingency Plan, of this Plan of Operation for
more detailed emergency proccedures.

Description of Injection Well Workover

The USBR/DOE East Mesa Well No. 5-1, the current
disposal injection well, has suffered injectivity
impairment* and is believed to have developed
fluid communication bechind casing above the
current completion interval. The current
completion interval consists of the original
slotted liner interval 5003'-6003' and jet
perforated intervals to 4061'-5276' added in
February, 1977. Injectivity impairment in these
intervals is believed duc to plugging by quavtz
particles and corrosion products carried in the
injected watcr. Stimulation of the existing
intervals to recover adequate injectivity for the
proposed test would be expensive and is believed
to carry a high risk of failure. Tnstead, it in
proposed to recomplete the well in the interval
2600'-3977', usging the procecdure summarized below:

* U, S. Burcau of Reclamation, Geothermal
Resource Investigyations Fast Mesa Site, Status
Report, April 1977 .
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1) Kill the well with salt water, move in a
workover rig and install a blowout
preventer.

2) Set a bridge plug at 4000' and pressure lest
the casing above that depth.

3) Perforatce and squeeze cement behind casing
in the interval 2300'-2400' to isolate zones
above that point {rom injected water.

4) Perforate approximately 900' of sands in the
interval 2600'-3977"'.

5) Acid wash new perforations with approxi-
mately 500 barrels of inhibited acid and
flow the well to remove plugging debris from
the perfovations. This cleanup flow will
involve discharging 3000-5000 barrels of
fluid into tanks and then transfer to the
GCTF pond.

6) Test injectivity of the new completion
interval and run an injection tracer survey
or a shut-in temperature survey within the
first thirty days of injection to confirm
isolation of zones above 2300'.

Production and Disposal Facilities

Approximately 500,000 lbs/hr of 340° geothermal
fluid will be pumped from the Sperry test well.

- A 10 3/4" 0O.D Schedule 40 welded steel water

disposal pipeline will be installed from the well
to the DOE GCTF fluid holding pond approximately
1000' away for later injection by the GCTF.
Pressure provided by the Sperry downhole pump
will be sufficient to deliver the 500,000 1lbs/hr
of water to the GCTPF pond. Line operating
pressurc will be 150-250 psig, well within the
disposal line design maximum operating pressure
of 680 psig at 300°F. The line will be installed
above ground on concrecte piers and expansion
Joops will be installed as neecedced to prevent
damage to the piping and cquipment from thermal
expansion. The pipe will be insulated in areas
subject to being touched by operators.

An orifice type meter will be installed at the
production wellhead to measure and record the
total well flow. Pressure and temperature
indicators will be installed as needed. A



chemical pump will be provided to inject any
water treating chemicals found to be necessary.
ANSI scries 300 gate valves will be installed to
close in and isolate the well.

Blowdown from the Sperry cooling system will be
metered and injected into the water disposal line
downstrcam of the well flow meter. Reinforced
concrete foundations will be installed at the
well site for all cquipment components.

A flash tank will be installed at the GCTF pond
to provide for steam flashing, two phase meter-
ing, noige and turbulence control prior to the
water entering the pond. Steam will be vented
into the atmosphere through an elevated stack
approximately fifty feet high and the water will
be dumped into the pond from the flash tank.

Sperry Organic Pump System

The proposed testing to be conducted by Sperry
Resecarch at East Mesa under contract to DOE
involves the feasibility demonstration of a low
temperature organic working fluid downhole pump.
The following is a brief description of the pump
operating principles, configuration and surface
facilities required.

The Sperry downhole pump obtains its energy to
pressurize the geothermal water directly from the
well itself. The principle involved is tc pump a
working fluid, dichlorotetrafluoroethane
(ClyF4Co), also known as R-114, down to the
pumping unit through a downhole heat exchanger
consisting of two annuli formed by the well cas-
ing and two concentric lengths of well tubing.
The working fluid flows down the annulus and the
hot geothermal £1luid flows up the outside an-
nulus. The heat is transfervred from the geother-
mal fluid across the wall of the tube and into
the working fluigd, causing the working fluid to
vapovrize.

The working fluid vapor is used to drive a
turbine, which in wurn drives the pump impeller.
Turbine exhaust is returned to the surface
througl the exhaust tube where it is condensed
and then sent back downhole for another cycle.
The working fluid is contained in its own closed
loop and the geothermal fluid is excluded from
the system for disposal into an injection well,



The pump and heat exchanger tubing will be
installed in the test well. The surface
facilities required to conduct the test will
consist of the R-114 storage, pumping, condensing
and monitoring cquipment as shown schematically
in Figure 3. :

The R-114 will be transported to the well site by
truck and unloaded into a 2000 gallon pressurized
storage tank. The working fluid will be pumped
from this vessel to initially charge the system
and maintain the required volume in the system as
the test progresses. Also associated with the
storage vesscel will be level control and filter-
ing equipment. The equipment mentioned above in
conjunction with the R-114 storage vessel will be
fabricated as a single unit and referred to as
the charging module.

The vaporized R-114 will flow from the wellhead
into an evaporative condenser designed for

6X106 prU/hr. The condenser will circulate
cooling water at the rate of 15 gpm from a supply
tank Jocated at the well site. Cooling water
will be supplied to the storage tank from fresh
vater wells located at the DOE GCTF. Cooling
water bleed-off will be pumped from the condenser
at the rate of 5 gpm and injected into the water
disposal line.

The R-114 will flow from the evaporative
condenser into a direct contact heat exchanger,
then through a dryer and filter before being
pumped back into the well for another cycle.
This cquipment will be {abricated as a unit and
referrcd to as the condensing module.

The geothermal fluid pumped to the surface by the
downhole pump will be piped to the DOE GCTF pond
where it will be flashed, then injected via the
GCTF disposal facilities.

An instrumentation control van will be located at
the test site to monitor all necessary system
parameters.

All vessels, pumps, and piping associated with
the handling of R-114 will be constructed in
accordance with the applicable ASHE Codes for
hydrocarbon presure vessels and piping. Safety
relief valves will be provided on all vessels.

16
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The working fluid will enter the wellhead at
90°F, 38 psia and at a rate of 110 gpm (1300
1b/min). The R-114 vapor will leave the wellhead
at 138°F, 37 paig, 1,130 ft3/min.

Transmission Linc

An electrical power line will be installed from
the existing YID 34.5 kV line to the well site.
This will amount to approximately 250 feet of ncw
overhead construction, to be performed by IID or
a private contractor. Transformers will be
installed at the well site to provide 430V, 220V,
and 110V opcrating power. A standby generator
will be provided for auxiliary power.

Well Evaluation

Both the production well, Well No. 87-6, and the
injection well, DOE Well Ho. 5-1, will be
evaluated prior to testing the Sperry pump
system. Initial production measuremcents will be
made by downhole instrumenting Well No. 87-6 and
flowing the well, without pumping, into the
adjacent linecd pit. The fluid in the pit will be
disposed of by trucking to the DOL GCTF pond.
The reworked injection well, Well No. 5-1, will
be similarly tested with the waste {luid piped
back to the DOE GCTF pond through the existing
disposal linc between Well No. 5-1 and the DOR
GCTP pond. These initial tests will take place
intermittantly over a period of two to three
months. After the construction of the pipeline
between Well No. 87-6 and the DOE GCTF pond,
production and injection testing of longer
duration will take place over a period of three
to four months.

Installation and Removal of Pump

The pump will be installled in the ncw producing
well by the procedure summarized below:

1) Kill the well with salt water, move in a
workover vig and install a blowout
preventer. Have available on the rig a
tubing safcty valve to close in the tubing
during unattended hours or in the event of
an emergancy.

2) Run and land the pump. Proccdures for pipe
makeup, scal welding and pressure testing to
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be directed by Sperry representative. Move
out rig.

3) Fill the tubing string with R-114 operating
fluigd.

The pump will be removed from the well by the
procedure summarized bhelow:

1) Exhaust the R-114 operating fluid from the
downhole system into the charging module.

2) Kill the well with salt water, move in a
workover rig and install a blowout
preventer. Have available on the rig a
tubing safety valve to close in the tubing
during unattended hours or in the event of
an emergency.

3) Pull and lay down the tubing and pump.
4) Remove blowout preventer and move out rig.
Sperry Pump System Test

After insta'lation, the Sperry pump system will
be operated for a period of six to eight months.
The operation of the pump and the associated
production of geothermal fluid will be monitored
continuously. The pump will be removed from the
well for inspection periodically during the
test.

Description of Gravity Head Geothermal Energy
Conversion System

Following the adequate demonstration of Well No.
87-6 and the Sperry Punp System, it is planned to
test the Spervy Gravity Hcad Cycle Geothermal
Encrgy Conversion System, a combination geother-
mal pump-downhole heat exchanger and wellhead
elcectrical generating system. Although this
system will be the subjoct of a subsequent Plan
of Operation, it is briefly discussed here to
provide continuity to the present program. The
gravity hecad system is shown schematically in
Figure 4.

The geothermal pump will be the same as the
Sperry pump tested previously, except that the
punp will be set at a depth of 2100 fect at the
bottom end of the downhole (vertical) heat
cxchanger. By placing the pump at a depth of

12
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2100 fcet the weight of the column of R-114
("gravity hecad") aedequately pressurizes the
vorking fluid without the need of an energy-
consuming surface feed pump. Well No. 87-6 was
specifically designed to accept this downhole
heat cxchanger-gecothermal pump by having a
minimum inner diameter of 24 inches to a depth of
2400 feet.

The R-114 working fluid is heated as it moves
down the well in tubes while the geothermal fluid
is pumped up the well outside of the fluid-
carrying tubes. A small portion of the encrgy in
the heated R-114 is used to drive the downhole
geothermal pump. The working fluid then flows
under pressure up to the surface to pass through
a turbine, a heat rejection unit and eventually
back down the heat exchanger in a closed system.
The geothermal fluid, cooled down to approxi-
mately 135°F by the time it reaches the surface,
is sent off to the GCTF pond for disposal, using
the same facilities as previously mentioned.

Because the system utilizes gravity to pressurize
the working fluid, and because of the thermo-
dynamic characteristics of the working fluid in
the heat exchanger, the gravity hecad generation
system should be able to convert geothermal
energy to electrical energy with relatively high
efficiencies. This experimental plant will be
designed to produce bhetween 1 and 5 Mw of elec-
tricity (depending primarily upon the well's
capabilities), some of which will be available
for distribution by the IID on their 34.5 kV line.

Gravity Head Practice Area

The unusual configuraticon and large diameter of
the Sperry gravity head downhole heat exchanger
sections demands development of new handling
methods and handling tools. To insure that tools
and methods are adequate prior to handling the
full load of the entire downhole system, it is
proposed that the eguipment be tested and
personnel trained with two prototype sections of
the heat exchanger carly in the program. It is
proposed that a practice areca be set up on the
western side of the injection Well No. 5-1 site.
This area would reguire no additional roads or
site congtruction, except that a 30" caisson
wvould be installed approximately 100 feet into
the ground in which to run the practice scclions.
This caisson would be cut off below ground level
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and the pad arca restored when the testing is
complcted.

The caisson for the practice wells would be
installed at the same time the conductor is set
for the preduction well. The practice period
would be about thirty days in duration and would
involve a small rig and approximately six people
during the daylight hours.

3. Source of Water Supply and Road Building Material

During the testing of the Sperry pump, approximately
15 gpm of fresh water will be required for cooling.
This water will be supplied from the water wells
located at the GCTF. A 2" steel pipeline will be
installed, adjacent to the 10 3/4" water disposal
line, from the GCTF to the well site for cooling
water. The water will be stored in a 500 barrel tank
and pumped through filters to the Sperry cooling
system.

No road building material will be obtained from
federal lands. If any material such as gravel is
needed, it will be trucked from outside commercial
sources.

4, Approximate Crew Size, Probable Type and Location of
Housing and Suppert Facilities

Approximately twelve to fifteen people may be working
on the location at any one time during drilling and
testing operations. One or two trailers will be
located on—-site to provide office and working space
for the supervisory and engincering personnel. No
housing will be required on-site during these
operations due to the proximity of existing
facilities.

ENVIRONMERTAL PROTECTION

The following mecasures will be taken for protection of the
environment:

1. Fire

A1l local, state and federal fire protection standards
applicable to the proposcd activities will be

obscrved. Smoking will be allowed only in designated
areas. Water and fire cxtinguishers will be available
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at the site during drilling, construction and testing
activities in the unlikely event a fire should occur.

Soil Frosion

bue to the essentially level topography at FEast HMesa,
the infrequent rainfall and the lack of surface water,
soil erosion is not anticipated to be a problem.
Off-road vehicle use will be prohibited except where
necessary. Best efforts will be made to minimize
disturbance of the perennial woody vegetation. The
location will be covered with gravel to prevent
erosion. Cleared areas around the proposed pipeline
which are not required after construction will be
allowed to revegetate naturally.

Surface and Ground Vater

a. Surface Water

Surface waters in the vicinity of the proposed
operations are limited to the south-north flowing
East Highline Canal located approximately one and
one-half miles west of the proposed wellsite.

The remainder of the arca of operations is devoid
of obvious stream channels. The distance between
the proposed operations and the Fast Highline
Canal suggests no deleterious effect on the
quality of surfacc waters can be expected.

b. Ground Water

There are no natural ground water sources such as
seeps or springs within the proposed Fast Mesa
area of operations. The California Regional
Water Quality Control Board, Colorado River Basin
Region (RWQCB) considers the ground water in the
vicinity to be saline and not beneficially used.

Prilling muds and cuttings will be stored in the
unlired portion of the storage pit and will
ultimately be disposed of at a site approved by
by the RWQCB. Geothermal fluids, well clean out
fluids, and workover fluids will be allowed to
flow directly int~ the plastic-lined portion o
the storage pit or into stecl tanks to permit
suspended solids to settle out. The supcrnatant
will be pumped to the existing brine holding pond
at the DOE test facility and will be injected
back into the geothermal reservoir via an
existing injection well. Residual solids in the
linced storage pit and steel tanks will be
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disposed of in a dunp site approved by the RWQCH.

Drilling muds will not contain toxic materials
nor materials which could contaminate the ground
water. All pipclines will be properly
constructed and maintained to prevent leakaga.
The chloroflourocarbon working fluid will be
containced in a closed system and will not contact
the ground water in normal operations. No
accidental release of the working fluid is
anticipated; however, should a rupture in the
system develop below ground level little ground
water contamination should be cuzpected due to the
relative insolubility of the working fluid (sce
Section D., Environmental Concerns).

Republic has submitted a Report of Waste
Discharge to the RWQCB for the proposcd
activities and will operate under the anticipated
Waste Discharge Orders. Republic will also
protect the arca's ground watcr by complying with
provisions of GRO Order No. 2 or exceptions to
this Ordecyr as approved by the Area Geothermal
Supervisor.

Fish and Wildlife

There are no fish in the area. The construction of
the proposed well pad will result in scme unavoidable
permanent destruction of habitat. The proposcd
production and injection testing will not disturb
additional habitat. Because of the minor amount of
habitat disturbance and the homogencous nature of the
vegeltation at Bast Mesa, it is anticipated that this
disturbance will not significantly impact the aveca's
wildlife. To help provide replacement habitat,
removed vegetation and excess soil shall be stacked in
several piles at a reasonable distance from the well
pad. The area temporarily disturbed for the
construction of the flowline from the pad to the GCTF
storaye pond will be allowed to revegetate.

Alr and Noisc Pollution

a. Air

Air quality should not be significantly dcegraded
during these proposcd operations. All opcrations
will be conducted with the approval of the
Imperial Counly Air Pollution Control Distvrict.
To date, the portion of noncondensable gases in
the wells drilled at East Mesa has been a small
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0.05 to 0.2 percent of the total produced fluids
and about 90 percent of the noncondensables is
carbon dioxide. Only minute concentrations of
hydrogen sulfide have becen detccted.

bDust from site construction activities will be
suppressed by distribution of shallow ground
water low salinity geothermal fluids as evaluated
and approvced by the Regional Water Quality
Control Board.

The chloroflourocarbon working fluid (R-114) will
be stored in a closed system and should not be
released to the atmosphere. R-114 is a stable,
nontoxic gas which is not a precurser to any
pollutants for which there are natural or local
ambient air quality standards (see Scction D.,
Environmental Concerns). Thus, should an
accidental release of the working fluid occur, it
would not result in an air quality problem.
Republic does not anticipate the proposed EBast
Mesa operations will significantly degrade the
existing ambient air qualtiy.

Noise

Noise is expected to be of minor concern from the
proposed geothermal operations. HNoise levels
will be maintained within the liwmits prescribed
by Imperial County, the Burecau of Land Managecment
and the Occupational Safety and Hecalth
Administration. Drilling rig engincs ang
compressors will be equipped with muiflers.

Noisc impacts on wildlife at East Mesa will prob-
ably be minimal because of the relatively low
intensity and steady, continuous nature of most
of these noise emissions. fThe East Mesa arca
itself is also very isolated frem any human
receptors. The extant ambicnt noise levels on
East Mesa are usually very low, but are fre-
quently punctuated by the sounds of aircraft
overflights and explosions from the ncarby
military gunncry range. Occasional off-road
velhiicle use of the avea also adds to the ambiernt
noise levels.,

Public Health and Safety

Public health and safely shall be ensured through the
use of appropriate equipment, operating procedures and
notices. Appropriate warning signs will be posted on
all pipelines and testing equipment. The proposcd
well site will be posted with a sign indicating the
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well name, the designated operator and an emergency
phone number. Supervisory personnel will be available
during drilling and testing operations.

During testing activities the location pad or
appropriate portions thercof will be surrounded by a
chain-link fencce. The well will be chained and locked
when not attended. &11 drilling shall be conducted in
accordance with all state and federal requirements,
specifically GRO Order No. 2.

As discussed in Scction B.2.d, all vessels, pumps, and
piping associated with the handling of the organic
working fluid, R-114, will be constructed in
accordance with the applicable ASME Codes for
hydrocarbon pressure vessel and piping. Safety relief
valves will be provided on all vessels. In the event
of an accidental release of the working fluid,
low~pressure automatic shut-in safely valves would
close in the system and minimize the volume of working
fluid lost to a reclatively small portion of the total
system. The working fluid itself is nonflammable and
relatively nontoxic; however, the vapors are heavicr
than air and could conceivably produce high local
concentrations in enclosed areas (see Section D.,
Environmental Concerns). Accordingly, adequate
ventilation will be provided in all areas where R-114
is stored, handled, and used , and no buildings,
tanks, pits, sunps, or other enclosures will be
located in the immediate vicinity of the working
fluid. Ventilation will be provided to the cellar
during any period when personnel may be required to
enter. Precautions will be made to avoid direct
contact with the liquid and safety glasses or goggles
will be reguired when handling the liquid.

Methods for Disposal of Waste Materials

Portable chemical or approved septic system sanitary
facilities will be provided for personncl on-site
during the proposed operations. These facilities will
be maintained by a local contractor and wastes will be
disposed of off-site. Trash and construction debris
will also be removed to an appropriate dump site.

Drilling nuds and drilring cuttings will be
neutralized and deposited on the surface of existing
roads or trucked to a disposal site approved by the
Regilonal Water Quality Control Board (RWOCH).
Republic favors the former method of disposal.
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The residual contents of the lined storage basin and
stcel tanks will be removed and taken to an
appropriate waste facility as approved by the RUWQCB.
These wastes will be removed at the end of the
proposed operations and as neccessary during the
drilling and testing activities.

Section 270(i), (3) and (k)

Republic is prepared to submit, upon notification to
do so, any further information not included herein
which the Supecrvisor may require. Republic
anticipates that there should be only negligible
environmental impacts from these proposed operations,

Republic is prepared to carry out provisions for
monitoring deemed necessary by the Supervisor to
ensure compliance with the regulations.

Republic is prepared to participate in the collection
of data concerning the existing air and water quality,
noise, seismic and land subsidence activities and

ecological systems of these leases for a period of one
year prior to the submission of a plan for production.

D. ENVIRONMENTAL CONCERNS

1.

Environmental Considerations of the Organic Working
Fluid o

The proposed drilling and testing operations differ
from normal geothermal activities in that the Sperry
organic pump system utilizes an organic working fluid
(about 2000 gallons) for its operation. The applica-
tion of innovative or different technologies often
raises questions regarding potential environmental
constraints associated with utilizing the technology.
Republic has included a list of physical propertiecs of
the proposed working fluid, dichlorotetraflouroethane,
to facilitate an understanding of this fluid (Table
l1). The physical preperties of particular interest
include the fluid's low toxicity rating (Table 2),

its nonflammability and its relative inertness. 1In
addition, the fluid is clear and colorless and has
only a faint etheresl odor.

No unusual envirvonmental or safety problems associated
with the working fluid have been jdentified which will
significantly affect the EBast Mesa environment or
present a human-hcalth hazard.
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TABLE 1

PHYSICAJL, PROPERTIES OF FLOUROCARBON REFRIGERANRT - 114

Flourocarbon Hame Dichlorotetraflourocthane

Formula CClF,-CClFy
Molecular Weight; g/mol 170.91 '
Normal Boiling Point; °C 3.77
Normal Freczing Point; °C - 94
Critical Trmperature; °C 145.7
Critical Pressure; atm 32.2
Critical Volume; cm/mol 2393 )
Critical Density; g/cm 0.582
Density of Liquid at 25°C; g/cm 1.456
Density of Saturated Vapor at B.P.; g/l 7.83
Specific Heat of Liquid at 25°C; cal/g 0.243
Specific Heat of Vapor at 25°C and 1 atm;cal/g 0.170
Heat of Vaporization at B.P.; cal/g 32.51
Thermal Conductivity at 25°C; [liquid] 0.034

Btu/(hr) (£ft)(°F) [vapor; 1 atm] 0.006
Viscosity at 25°C; [liquid] 0.38

Centipoise {vapor; 1 atm] 0.011
Surface Tension at 25°C; dyne--cm 12
Refractive Index of Liquid at 25°C 1.288
Dielectric Constant [liquid) 2.2625°C

{vapor; 1 atm) 1.00226.5°

Solubility in Water at 25°C and 1 atm; wt% 0.013
Solubility of Water in R-114 at 25°C; wts 0.009
Toxicity; Group Number (Sce attached table

for definition of group number) 6

Source: Handbook of Chemistry and Physics, 57th Edition, 1976-1977.

Robert C. Weast, ed. CRC Press, Inc., Pub. Cleveland, Ohio.
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UNDERWRITERS' LABORATORIES' CLASSIFICATION OF COMPARATIVE LIFE HAZARD

TABLE 2

OF GASES AND VATCRS

(Group number definition)

Groun Definition Examples
1 Gases or vapors which In cencentrations of the order of 1/2 to 1 percent for Sulfur dioxide
durations of exposure of the order of 5 minutes are lethal or produce serious injury.
2 Gases or vapors which in concentrations of the order of 1/2 to 1 percent for Ammonia, Methyl brooide
durations of exposure of the order of 1/2 hour are lethal or produce serious injury.
3 Gases of vazpors which in concentraticns of the order of 2 to 2 1/2 percent for romochloronethane,
gurations of exposure of the order of 1 hour are lethal or produce serious injury. Carbton tetrachloride,
Chloroform, tethyl formate
e . e .
o~ 4 Gases or vapors which In concentrations of the order of 1 to 2 1/2 percent for Dichleroethylene,
b

Sa

5b

durations of exposure

Appear to classify as

the order of 2 hours are lethal or produce serious injury.

somewhat less toxic than group 4.

Much less toxic than group 4 but somewhat more toxic than group 5.

Gases or vapors much less toxic than group 4 but more toxlc than group 6.

Gases or vapors which available data indicate would classlify as either

group Sa or zroup 6.
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Methyl chloride,
Ethyl bromide

Methylene chloride,
Ethyl chloride,

Refrigerant
Refrigerant
Refrigerant

Refrigerant
Refrigerant
Refrigerant
Refrigerant

112*
113
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Carbon dioxide

Ethane, Fropane,

Butane
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TABLE 2 (Continued)

UNDERWRITERS' LABORATORIES' CLASSIFICATION OF COMPARATIVE LIFE HAZARD
OF GASES AND VAPORS

(Group number definition)

Gases or vapors which in concentrations up to at least about 20 percent by R
volume for cdurations of exposure of the order of 2 hours do not appear to Re
produce injury. R

t 14%
t 23%*

t 116*
t C318%*

ource: Harncbook o

tested by U.L. but estimated to belong in group indicated.

Pt

stry and Physics, 57th Edition, 1876-1977.
d. CRC Pres, Inc., Pub. Cleveland, Ohio.

£ Cheni
Robert C. Weast, e



2. Cultural Resources and Botanical Surveys

Republic has contracted with the Imperial Valley
Colleyge Museum for archeological and botanical surveys
of the site location. The cultural resources survey
is being carried out in accordance with the guidelines
of the Burcau of Land Management and in consultaion
with BLM archacologists. The botanical survey report
is to include a discussion of plant specics present,
the location of any threatened or endangereced species,
and any other appropriate field observations. The
botanical survey is to be done in consultation with
the USGS~AGS Environmental Section.

Both reports should be complete in time for
incorporation in the Environmental Analysis evaluating
this proposed Plan of Operation.

EMERGERCY CONTINGENCY PLAN

Republic's Blowout Contingency Plan is attached to the
Application for Permit to Drill (APD) which is e¢nclosed
with this Plan of Operation. This Plan includes the
emergency action procedures and notification lists.
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INTRODUCTION

The Sperry-kRand Corporation proposes to install a Low Temperature Geothermal
Conversions System Propram on the Lust Mesa, in Imperial County, California.
Republic Geothermal, Tnc., is functioning as consultant to Sperry-Rand on the
project, In this capacity, Tawna Nicholas, Senior Environmental Plauner for
Republic Geothermal, requested on 23 February 1979 that Imperial Valley College
Museum conduct an archacological and botanical survey of the subject property
and have a prepared report on the results by 19 March this year. She supplied
IVCH with the maps and guidelines nccessary to perform thils work.

1

Specifically, the archaeological survey and report must be done in accordance
with Bureau of Land Management guidelines and dn consultation with the BLM Area
archaeologist. In this case it would be Archaeclogist Gail Egolf of the El Centro
BLM Area Office. The botanical report 1s to include a discussion of dominant
plant species, threatened and endangered plant specles, and any other appropriate
field observations touching the concerns. The botanist, Lorraine Pritchett, was
also to enter into consultation with the USGS-AGS Environmental Section in Menlo
Park assigned to the task of preparing the Envlironmental Asscssment on the project
Spérry—Rand designed.

IVCM Senior Archaeologpist Jay von Werlhof scheduled, through Environmental
Studies Coordinator Sherilee von Werlhof, tﬁe field work for the weckend of 10-11
March. Prelimlnary studies were then -made, the field equipment asscenbled, and

the field work was carried out on tiwme.

SUMMARY OF RESULTS
1) Archacolopgical. Une artifact--an igsolate not associated with a feature--
was discovered durving the intensive survey.
2) Botanical. Two population scatters of buckwheat were noted within the

proposed impact cone. The spectes Is on the endangerved plant lists.
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PURPOSE

1)

2)

METHODS!

1)

Archacological.  To discover, record, and report all cultural resourcey
within the proposed project area and, if present, to recommend such
mitigation measures as would most likely protect or preserve them.
Botanical. To identify all dominant plants within the projecct area,
and to cspecially note the absence or presence of any plant on the
Jists of threatencd or endangered speciles. Related and appropriate
field observations would include the relative range of population

densities.

Archaeological. Preliminary studics routinely made for all archaeolo-
gical surveys include:

a) Map studies. Republic Geothermal, Inc., prepared a map of the
project area on a overlay of a detailed topographic map based
on two foot contours and at a scale of 47/8% = 1 mile. The
project areca can also be shown on the composite maps of USGS
quadrangles:

Holtville East, T16S, R17E and Glamis SW,

same T R, in the west portion of the Sy

Sec. 5. the SEY% Sec. 6, and the east por-

tion of SWY% Sec. 6.
The project area is 450" NS and 880' EW, beginning at the Nk
corner of the COIE Access paved road. These locations are
chown on the accompanying maps.
Pertinent here, Last Mesa archaeological studics have shown

, .

a close corrolation to exist between contourcd elevatjons aud
abarisinad tand-use patterns, The sensitive clevations tov
Site prodictions cccur between the 30' and 40' contours 1e-
lated o the ancfent beachYine of lake Cahul 11a. Randonm

ad et s oare unpatterned vlaevhere except where

36



swales between laree hammocks contain 1ithic resources. Tlaked
tools and isolates and sherds have been reported within such

toporraphic featnwres (von Werlhof, 1978).

Map studics thes help establish levels of prediction, useful even
in .n intensive survey where a 100% sample 1s examined for a given

project.

Records and Literature Search. The searching through records and
reports for previously reported archaeological sites is a routine
and imperative aspect of field planning. IVCH maintains the
largest number of archival records and reports for Imperial County
known. Too, manv of those have been compiled through IVCM field
investigations, giving the project staff a first-hand familiarity
with the East Mesa studies. All_known sites are thus plotted in
areal relation to the new area to be examlned. It was noted that,
indeed, the proposed project arca had been examined before when
Archacological Research, Inc., made transects through this sector
of the East Mesa while on a large-scale survey for the Burcau of
Reclamation (Ellis and Crabtree, 1974). Their field records per
se were unfortunately lost, and though the resultant field maps
showed no sites Jdiscovered within the Sperry-Rand arca of concern,
the revicwing a -vnoies for the current project required another
ficld examination. Too, a botanical element had not been requi;ito

for povernment surveys at the carlier time.

IVCM Environeental Botanist Lorraine Pritchett made a detailed in-
ventory of the contipuous Section 7 immediately south of the current
project.  She alse prepared a Jetalled examination of Republice

Contherma! ticlds o nile and a half to the north. A review of hen
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c)

d)

recovds alertod her to the possible/probable populations of
piants within the Sperry-Rand project area (von Werlhof, 1977,

tur8).

statting. VO and 1VCM students and staff were drawn upon to

tiake up the tield personnel for this project. Jay von Werlhof

was in overall charge, and, with-Sherilee von Werlhof, devised

the stratcegr necessary to cover all aspects of the investigation.
They both worked with all crews, double--checking areas covered.
Karen Smith, MA History, California State Polytechnic University
(san Luis Obispo), with a minor in Archaeology, was crew leader
with a survey team composed of William Hyde and Barbara Ash, both
1IVC students in archaeology. Margaret Keldsen, 1VC second-ycar
studént in archacology, headed the othér survey crew, with archae-
ology students Rick Peryham and Jim Johnson. Harry Casey was
assigned ficld photography; and Tom Murphy as assistant. Howard
Pritchett, IVCM Mapper, and Wayne Keldsen, were in charge of topo-
graphic data and site locations. DBotanist Lorraine Pritchett
surveyed the entire parcel for preparing plant lists and distri-
bution maps of plants. FEach person kept his own field book in

which field notes were made.

Procedures. The two survey crews lined abreast along the north
arm of the GCTF Road on ten wmeter centers, and proceéded to the
south boundary ot the subject area. They then moved westward, and
returned.  this procedure of areal covervage was repeated until the
parcel had been sarveved, Fach member zig-zapped his course to
fuihe sure the total coverage was a 1007 survey,  Jay and Sherilee

von Werthotr crmcected the small parcel boundary cast of the NS
¢
J
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arn of the read to determine 1f any sites ancillary to the project
arca mivht enist. Jhe results were negative here as with the nain
AT Cd. he ven Werlhots, Casey, and H., Pritchett also made EW suecps

as v doubie-chect on the regular crew, with no sites noted.

2) Botanical. LlLorviice Pritchett, IVCM Environmental Botanist, began her
investigaticn in the NE corner of the parcel, and using intuitive as
well as systomatic ceominations traversced the whole of the parcel. H.
Pritchett and Sherilee von Werlhof are also knowledgeable of the en-

‘dangered plants of Inperial County, and added supplementalobservations
to those of L. Pritchett. Buckwheat was the only species noted that

was on the published lists.

TOPOGRAPHY

The topographic settinis of the Spervy-Rand area is of a series of rolling
sand hills which are gradually becoming stabilized. These are in contrast to
the dunes east which constantly shift. This is not to say that blow sands do
not influence the configurations of the arca, and an exawmination of the topo-
graphic contours show to wvhat peneral degree this occurs. The parcel slopes
from a low of 16" in the Sk corner to a high of 46" in the NE, attributable
mainly to wind patterns. The widdle belt of the subject area, following a NW to
SE pattern, was of particular interest archaeologically for its conformity to the
Lake Cahuilla beach Jine and enbavment shorelines. The 40' contour marked the
high of the three stapes of resurgence of the lacustrine body from about 2000
yvears BP to approximately 15900 AD when presunably the last stand dried rapidlv,
The 40' Tine enters the subject area and {ollows southeasterly out of it into
the NE o corner ot the Maesy aesthermal Plant Site area where numerous cultural

tesourees sites were diacovere -

N



ARCHALOLOGICAL SETTING

The key to an understanding o the archaeology of the East Mesa is Lake
Cahuflla, at lcast for the prehistoric period of the Yuman Culture. No Early
Man sites have been found o the Fast Mesa, though it 1s clear that the evidence
of his having becen there nas simply been erased. San Dieguito trails disappear
as the west side of Tmperial! Valley is approached from the Peninsular Range, and
they again pick up on the vcast side of the Sand Dungs and continue on to the
Colorado River. By ijnterential evidence, then, FEarly Man utilized the East Mecsa
as at leést a pass-through area, and it is possible that he exploited resources
there which are no longer present. This Late Pleistocene culture disappeared
with the envivonmental change the Holocene Period ushered in, with an increased
evaporation rate and a decreased precipitation rate. The San Dieguitan simply
could not adjust further to the growing desertlzation process in which he was
trapped. Tt is not known what héppened, wvhether he moved out or died out, but

by perhaps 7,000 BP the culture had cecased in Imperial County.

There is no evidence that the successive Amargosan Culture utilized the East
Mesa. Not until the coming of the Yumans about 2,500 years ago do we find the
Lower Colorado Desert of human interest once more., First establishing themsclves
along the river, the Yumans gradually pushed westward, first by population pressure
probably, and then by attraction to Lake Cahuilla, At the time the lake avrose the
Yumans had spread into the Feninsular Ra&ge, and beyond to the coast. Tha luke
divided the Tarse group into eastern and western halves. The body of fresh wvater
from the river backed up as tar north as Indie and as far south as Mexicali Valley.
Tt stood at the brink of Yast Mesa, and covercd Imperial Valley and 1app§d at the
bases of Fish Creek and Santa Rosa mountains.,  The sustaining waters of the lake
were trom the diver fleods which bepan with late Spring melting snows fin the Rocky
Mountaios, Silts hod jached the eoress of the river's normal course to the Gull of

Colitorniay torcing the entico water supply dnto the Tmperial Valley and beyvond,

{}
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Years of droupht oftset the annual effect of floods during the wet cycles, making
the level of the lake unstable.  tut at least three high stages occurred during

its carcer, with the 40" liue beins met at each.

The riverine people <canonally visited the cast shore to fish, hunt small
game, and gather wild toods.  The fish camp that IVCH excavated at the Magma
site, and the small projectile peints found at Magma and the Republic site, attest
to the cconomic base the aborisines attached to the lake. Numerous sherds have
been identified, showing that some imported thelr pottery from the Lower Colorado
River and others manufactured pottery from clays locally available. Exotic stones
from the.Pilot Knob Mesa have also been found along the shoreline, as well as

obsidian tools quarried from the Salton Sea site at a time when lake levels ex-

posed that volcanic source.

That the visitors worked in small bands which concentrated at group-sites
rather than evenly spread along the shore is clear. Concentrations of camps
occur most frequently, and artifactual isolates are uncommon. This 1s true of
the demogréphic patterning along the whole East Mesa. While large concentrations
were recorded at Republic and Mapma, none appeared at Sperry-Rand. Othcr East
Mesa sites, as &-Imp-103 and 104 also have similar sizes, composition, and beach-
line orientation. Carbon datiny so far has placed the Republic-Magma-103/4
series at the final hipgh stand of the lake between the Thirteenth and Fifteenth
centuries, thoupgh additional r..terials are now being processed from successive
strata between 18"=42" Gt 4-1wp-104. The other strata for dating have been 0V-18",

the upper phases of ocvupation,
]

The recovered artitactual material from East Mesa penerally shows o temporary
land-use rather than lonp-ters occupancy.  Food processing equipment is generally
Tacking, as is such pear as tor sewing, chopplog, digpiang, playing, and conductiny
rituals, Thoush baown, the ceieral Tack of cremation sites indfcate that produc-

Live menbers of g bond visissd the take rather than extended tamilices, Huntiag
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pear is cssentially for smail jame, and cutting tools are not heavy duty. There
is an overall scarcity ot propared campsites, such as hearths and living floors,
This also indicates that site vsave was during milder or warmer periods of the

year.,

RESEARCH PROBLEMS

The greatest lack of information on the East Mesa archaeology can be
attributed to a general lack of information on Lake Cahuilla. Portions of the
lakeshores have been studied, and some dates have beén prepared for different
elevations. But until the whole story of the geologic past is made for the lake,
our inte}prorive values on the archaeology will be incomplete. Here, a deficiency
is now being corrected. At the present time, Mike Waters, a graduate student in
geology at tniversity of Arizona (Tucson) has a M.A. program underway which is
directed te the rise and demise of lLake Cahuilla. His is a multidiéciplinary
approach, and such auxillary studies as palynology, organic tufa, and biology

will be utilized alonyg with hydrelogy, sedimentation, and climatology.

- ’

Adaptive strategies also need to be more fully studied, and here patterns

of exploitatien can be completed with problem-oricnted excavations.

FIELD RESULTS

No archaeolapical sites were discovered in the ficld examination of the
Sperry-Rand plet.  One isolated hammerstone, of honey quartzite, was found on
“the bank of a drainwav, displaving characteristic batter narks on onc cud. The
item was collocted since it was an isolate whose integrity had probably been
disturbed or destroved throuch downwashing. The botanical report is attached.
MITICATILION

Since nothing was discovered there is no recommendation to be made.
NATTVE AMERTCAN VALULS

There ate o aasoct bed caltnral resources at the Sperry- Rand paveel to which

]
this cobiject necds et cnned, ‘1‘::3
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APPENDIX

BOTANY

by Lorraine Pritchett

The following plants were cxtant on Republic's Eaet Mesa Sperry project site:

Abronia villosa : Sand verbena

Ambrosia dumosa Vhite bursage

Atrlp]o* canescens " Wingscale

Baileya pauciradiata Lax flower

Coldenia plicata Plicate coldenia

Dithyrea californica Spactacle pod

, Ephedra californica California joint fir

Eriogonum deserticola Desert buckwheat
esperocallis undulata ' Desert 1lily

Larrea tridentata Creosote bush
Opnqihera decorticans var. desertorum Woody Bottle Washer

Oenothera de]ggiéuﬂ Dune primrose

OEPOLhOIa pallidula Pale yellow primrose
Palafoxia Jinearis Spanish needle
Plantago insularis : - VWoolly Plantain
Schismus barbatuq Schicgnus grass
Sisymbrium irio London rocket

The most abundant species are Larrea tridenteta and Sisymbrium irio.

The populations vary in size and density but have unive :xgal dispersion on

’
the plot. Atriplex canescens, Plantapo ingtlavis and Schismus barbatus, are

the next most populous species. Thcy also have s wide dietribution.

Ambrosia dumosa, Dithyrea califoxni(u end Oenothoera palliduln have a
medium density population with specimens found over wmuch of the arca.

There is a Iipht population of Ephedra celdfornica and it is con{ined

to the Northwestern sector of the plot. Coldenia plicata is also sparsely

represented,

Hesperocallis undulata, Ocenothera decoredrane, and Ouencotloera deltoldes arvre



present, but since it is ecarly in the scason there are relatively few
specimens of each and only a few are tlossoming.

A rather widespread, medium-density population of Erjogonum deserticola

is present on the tract. This Desert Puckwheat 1is listed on both the Federal
and the California Native Plant Society lists as & Threatened specie. No

other species listed as Threatened or Endangered were found.
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